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INTRODUCTION
Someof thefactorswhichdeterminetheefficientuseof scarceresourcesin
industrialdevelopmentare:thesizeof firmsintheindustry[1;10and22],thetype
of technology- 'sophisticated'or 'traditional'- usedin theproductionprocess
[9; 18;19and21], availabilityof skilledmanpower[7],depthof theentrepreneur-
ial talent[2;6 andIS], andjudiciouspoliciesregardingindustriallocation[20].
In thediscussionthatfollowsweattemptoquantifytheimpactof thesefactorson
firmefficiency,usingevidencefromPakistan.
The issuesareexaminedwith detaileddatacollectedin 1982-83in three
roundsof surveysof 120firmsmanufacturinga riculturalmachineryin Pakistan.
(Thesurveyisdescribedin detailin [11].)Thissampleconstitutes23percentof the
totalpopulationof 514firmsintheindustryidentifiedinacensusconductedbythe
AgriculturalMachineryDivisionof thePakistanAgriculturalResearchCouncilin
1983[13;14].
Thepaperis structuredasfollows.An overviewof theagriculturalmachinery
industryin Pakistanis presentedin Section2. Thestatisticalprocedureandthe
resultsarediscussedinSection3. Finally,concludingremarksaremadeinSection4.
2. PAKISTAN'SAGRICULTURAL IMPLEMENTSINDUSTRY;
AN OVERVIEW
Theintroductionof newdwarfwheatandricevarietiesandchemicalfertilizers
in the1960sresultedin animpressivegrowthof Pakistan'sagriculture.!Thesector
grewata ratebetween3 percentand6 percentperannumpeakingat15percentin
*AssistantProfessor,Departmentof Economics,Quaid-i-AzamUniversity,Islamabad.
Fundsfor thestudywereprovidedby theInternationalDevelopmentResearchCentre,Ottawa,
Canada.
!From 1966to 1969wheatandriceproductionin WestPakistanincreasedby 79percent
and61percentrespectively[17].
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thelateSixties.Thisgrowthgeneratedconsiderabled mandforagriculturalmachin-
ery,inparticular,machineryforirrigationsuchastubewellenginesandwaterpumps
whichensuredtimelysuppliesof waterandthusfacilitatedtheuseof chemical
fertilizers.Thiswasalsoaperiodwhenmechanizationfotherfarmactivities,uch
asploughingandthreshing,alsostarted.Bythelate1970sfarmershadstartedcom-
plainingof shortagesof labouratpeakperiodsofsowingandharvesting.2Theresult
wasa rapidincreasein theuseof tractorsandtractor-driventhreshers.Thelatter
mayhavecontributedsignificantlyto increasedcroppingintensityby enabling
timelyharvestof wheatfor sowingcottonin southernPunjabandricein central
Punjab.Agronomistshavetermedthisphenomenon"thresherrevolution",following
theearlier"greenrevolution".Demandwasalsocreatedforothermachinerysuchas
trolleysfor marketingtheincreasedagriculturalproduce.Themodernagricultural
implementsindustryin Pakistancameto existin responseto thisdemandby the
agriculturalsector.
TheIndustry'sStructure
The fivebroadcategoriesof implementsmanufacturedin theindustryare
tubewellmachinery,threshers,trolleys,tractorattachments(suchasfertilizer-and
seed-drillsandvariouscategoriesof ploughs)andsugarcanecrushersandfodder
cutters.Wehavedefinedsmallfirmsasthosewhichemploylessthan10workers.
Thisdefinitioncorrespondsto theoneusedbytheGovernmentofPakistanforfirms
thatusepower.(All thefirmsinoursampleusepower.)Oursampleof firmsshows
that34percentof thefirmsin theindustryarelargeandtheycontrol65percentof
theindustry'sassets.An importantfeatureof theindustryis its concentrationi a
fewtownsin thePunjab.ThesetownsareDaska,Sialkot,Gujranwala,Faisalabad,
Multan,LahoreandMianChannun[16].Themodalstatedreasonsbyentrepreneurs
for this concentrationare concentrationof manufacturingskills(asin Daska),
concentrationof manufacturerswhomigratedfromagriculturalmachinerymanu-
facturingcentresin Batala,India(asinFaisalabadandMianChannun),accessto raw
material(asin FaisalabadandLahore),andaccessto specializedmarketsfor the
machinery(asin MianChannun,GujranwalajSialkotandDaska).A breakdownof
firmsbyproductgroupsandlocationisgiveninTable1.
TheTechnology
Theproductionprocessin theindustryprovidesagoodexampleofadaptation
of importedtechnologyto localneeds.For example,tubewellenginesbeingmanu-
facturedin theindustryareslowlyevolvingversionsof theoriginalandtechnologi-
callysimplesingle-piston'Rustin'enginedesignedin Englandin the 1920s.The
thresheris aslightlyimprovedversionof theIndiandesignof theearly1960s.None
of thefirmswevisitedusedtechnicaldrawingsor,indeed,hadworkerswhocould
readthem.Typically,themanufacturerhimselfhadacquiredtheengineeringskillin
someotherfirmbeforestartinghisown.Hemakestheprototypewhichiscopiedby
hisworkers.Someexperimentationdoestakeplace,inparticular,egardingthresher
designto suitlocalneedsandto competethroughproductdifferentiation.Usually
thisamountsto varyingthenumberof beatersin thedrumwhichaffectstheyield
or byalteringthefeedingsystemsothatfewermenareneededtooperatethethresh-
er. These,however,areminorvariationsrequiringlittleengineeringskills.
Thereis a clearpatternin themachineryusedin theindustry.Tubewellen-
gines,foddercuttersandsugarcanecrushersaremadeupof partswhicharecastin
the smallfoundrieslocatedon thepremisesof thefirmsandmanagedby skilled
ironsmiths.The roughcastingsrequireconsiderablemachiningwithplanersand
varioushapingmachinessothattheycanbefittedtogether.For threshers,onthe
otherhand,metal-cuttingmachinesandweldingplantsaremoreimportant.Firms
manufacturingvarioustractorattachments,suchastrolleys,purchasemostof the
requiredpartsin thewholesalemarketsof LahoreandFaisalabad.Fewoperations2Around this time, labourmigrationfrom Pakistanto theoil-richMiddleEast increased
sharply. This mayhavecontributedto theshortageoflabour directlyandalsoindirectlyby rais-
ingthereservewagerate.
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Table1
BreakdownofFirmsbyProductGroupsandLocation
NumberofSampleFirmsProducing Total SampleFirms
City/Town Tubewells ThreshersTrolleysTractorSugar-Number asPercentage
attach-cane& of ofTotal
ments chaff- Sample Sample
cutters Firms (119)
Daska 16 2 - 3 - 21 17.7
Sialkot/Gujranwala- 12 4 4 - 20 16.8
Faisalabad - 2 - - 18 20 16.8
Multan 1 12 5 2 - 20 16.8
Lahore 8 - 5 5 - 18 15.1
MianChannun - 18 - 2 - 20 16.8
Total 25 46 14 16 18 119 100.0
- Percentages-
No.ofFirmsas
Percentageof
TotalSample(119)21 38.7 /1.8 13.4 15.1
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andskillsareneededforputtingthemtogethertomanufacturethefinishedproduct.
Weldingplantsandsimplehand-operatedtoolsareenoughtoundertakeproduction.3
Whatis strikingabouthemachinery,however,isthatnearlyallof it islocallymade;
somefirmsevenmaketheirown. Planning,honingandmillingmachines(thelast
two areusedfor precisionworkandthusinvolvesophisticatedtechnology)arethe
onlymachineswhichareimportedonanyimportantscale.Significantly,entrepre-
neurswerequitesatisfiedwiththeengineeringperformanceof thelocallymanufac-
turedmachinery.
borrowerswhichresultsin onlya smallproportion(27%)of thefirmsin thefarm
machineryindustryborrowingfromtheseinstitutions.In anotherpaper[12],
wehaveattemptedto identifyfirmcharacteristicsthatincreasetheprobabilityof
borrowingfromtheseinstitutions.We find thatbeinglocatedin a smalltown
increasesthefirm'schancesof borrowingin formalcapitalmarkets,perhapsbecause
in suchtownsthereis littlecompetitionfor loanablefundsfromotherenterprises.
Firmsmanufacturingitemsin highandgrowingdemand,suchasthreshers,havea
higherprobabilityof borrowingthanotherfirms. Thesizeof thefirm,measuredin
termsof itsfixedassets,is alsoimportant.In additiontothese,thebackgroundsof
firm ownersalsomatter. Educatedentrepreneursaremorelikelyto succeedin
borrowingthantheuneducatedentrepreneurs.Technicaleducationof theentre-
preneur,in particular,fetchesa highpremiumandappearsto facilitateborrowing
significantly.
Mostof thefundsin theindustryareraisedin theinformalcapitalmarkets
(aswasthecasein 1970whenChild& Kanedastudiedtheindustry[13]).Herewe
includesourcesof financesuchasfriendsandrelatives(particularlythosewhohave
migratedto theMiddleEast),theback-streetoperatorsandtheincreasinglypopular
'committeesystem'.Thelastinvolvesformationof committeesof membersbelong-
ing to the samebiradari(a 'brotherhood'basedon suchsharedtraitsascaste,
vocation,origin,etc.)asa checkagainstdefault,andpoolingmonthlyinstalments
for whichlotsaredrawn. Thepersonwhoisfirstinthequeuemay'sell'histurnto
another. Ourestimateis thattherealinterestrateresultingfromsuchpurchases
variesbetween25percentand40percent.Thetotalamountsinvolvedarebetween
Rs. 100,000andRs. 15,00,000andacommitteemaylastupto40months.Funds
thusraisedareusedmainlyasworkingcapital.Othersourcesofworkingcapitalare
consumeradvancesandwholeseller'sawmaterialadvances.
Wefindthatfirmsthathaveaccessto theformalcapitalmarketshavecapital
stockswhich,onaverage,are3 to 4 timesaslargeasthoseof theotherfirms. The
growthrateof capitalstockin thesefirmsis alsoconsiderablyhigher.Regarding
futureprospectsof borrowing,thesefirmsexpecto financenearlyhalfof their
intendedinvestmentsfor 1983-84(atotalof Rs.3,926,000)throughborrowingin
theformalcapitalmarkets.
TheRawMaterial
Therawmaterialusedin theindustryconsistsprimarilyof pigiron,steelsof
various trengthsin theformof mildsteelplates,angleironandrods,ballbearings
andnutsandbolts. Pigironis usedfor castingpartsandit is importantfor firms
manufacturingtubewellmachinery,foddercuttersandsugar-canecrushers.It is
combinedin variousproportions,dependingonthepartto becast,withscrappur-
chasedfromthe ship-breakingindustryin Karachi.Until recently,pig ironwas
importedin largequantities.Withthecommissioningof thePakistanSteelMill,
however,relianceon importshasdecreased.Mostof theentrepreneurswerequite
enthusiasticaboutthequalityof pigironproducedbytheMill anddescribedit as
'soft'andeasytomachine.
Wedidnotobserveanyspecialproblemsregardingavailabilityof rawmaterial
in theindustry.Mostitemsarelocallyavailablein thetownswherefirmsarelocat-
ed,althoughLahoreis themainmarket.Thereisnorestrictionontheminimum
quantitiespurchased.Variousarrangementsregardingpaymentexistdependingon
therelationshipbetweentheentrepreneursandthesellers.Theusualpracticeis to
payup to halfthepriceat thetimeof purchaseandtheremaininghalfwithina
periodof up to onemonth. Asweshallseein ourdiscussiononcapitalmarkets,
thisarrangementisimportant,giventhatsuppliesofworkingcapitalareinadequate.
TheCapitalMarket
Theindustryfacesahighlysegmentedcapitalmarket.Wemaydistinguishbe-
tweenformalandinformalsourcesof finance.In theformerareincludedcommer-
cialbanksandspecializedcreditinstitutionsuchastheIndustrialDevelopment
Bankof Pakistan(IDBP). Theseinstitutionsprovidelong-termloansandthespe-
cializedcreditinstitutionsalsolendat low interestrates.Theyuseelaboratepro-
ceduresinvolvingdetailedcriteriafor determiningthe suitabilityof potential
TheEntrepreneurialProfIle
Twenty-onepercentof the entrepreneursin our samplearethosewhoare
generallyknownas 'refugees',i.e. thosewhomigratedto PakistanfromBatala
(India)in 1947. It isthisconcentrationwhichhasresultedinthewidespreadbelief
thattheindustryis dominatedby 'refugees'.Also,thelargestfirms,in termsof
boththenumberof workersemployedandthesizeof capitalstock,areownedby
3ThemaindifferencebetweensmallandlargefIrmsregardingtheproductionprocesslies
in the numberof operationssubcontractedto other firms. Smallfirms producingtubewells
usuallydo not do theirowncasting.Similarly,smallfirmsmanufacturingtractorpartspurchase
theirpartscutto orderandthusdonot requireheavycuttingmachines.
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'refugees.Numbering7I, whichis 60percentof thetotal,theentrepreneursover-
whelminglybelongto thelahar4biradari(i.e.theironsmithcommunity).Other
importantbiradaris(communities)in theindustryareRajputs(10),Arains(9)and
Sheikhs(5). Of these,thefirsttwoareagriculturistsbutsheikhsareconsideredto
besharpbusinessmen.Only5 entrepreneursarenon-Punjabis,2beingBaluchand3
Pathans.Thirty-sevenentrepreneurs(3I percentof theentrepreneursinoursample)
havehadno formalschoolingatall,32of them(5I percentof thesample)havehad
schoolingup to matriculation,13(i.e.11percentof thesample)havehadcollege
educationupto intermediatelevelandsevenof them(=6percentof thesample)have
universitydegrees.Onlysixentrepreneursreportedhavingtechnicaleducation.
Althoughmost(112out of 119)of the firmswevisitedhadbeenin the
industryfor lessthan10years,theentrepreneursrunningthosefirmshavehada
longexperienceof workingin relatedindustries. Typically,theywereskilled
workersmanufacturingsimpleagriculturalimplements(suchasploughs,scythes,
etc.)priorto enteringtheindustry.Somewerealsoinvolvedinwholesaleandretail
tradeof agriculturalimplements.Onlynineentrepreneursareagriculturists-turned-
industrialists. Only sevenentrepreneursreportedimmediaterelativeswhohad
migratedto theMiddle-Eastandweresendingbackremittancesforinvestmentin the
industry.However,mostentrepreneurswhoborrowin theinformal-sectorcapital
marketsbelievethatmigrants'remittancesareanimportantsourceof cashflowsin
thesemarkets.To sumup,themostdistinguishingfeatureof theentrepreneursin
theindustryis thattheybelongto thelaharbiradariwhich,throughoutthehistory
of this region,hasbeenentrustedwith the taskof manufacturingagricultural
implements.
to look afterthenew,moresophisticated,farmmachinery.Thecapital-intensive
firmstendto employa greaterproportionof skilledworkers,semi-skilledworkers
andapprenticesthanareemployedby otherfirms. Thereisahighturnoverrateof
foremenintheindustry.
Our analysisof thefactorssegmentingthelabourmarket(see[4]) suggests
thatwithineachskillcategorythereis aconsiderablevariationinworkers'earnings.
Thereis an inverseU-shapedrelationshipbetweenworkers'experienceandtheir
earnings.Workersemployedby largefirmshave,on average,higherearnings.
Belongingto thelaharbiradarialsohelpsingettinghigherwagesformostcategories
of skills.Further,firmsinsmalltownspaylowerwagesto theirworkersthanfirmsin
largecities.Educationdoesnotappeartoberelatedtoworkers'earnings.
Regardingworkers'mobility,it appearsthatmostworkersarecontentwith
wheretheyarelivingandhavenodesireto moveto anothertown. Theywould,
however,liketo moveto abiggerfactoryin thesametown,preferablyonewhich
manufacturesfarmmachinery. Forty-threepercentof theworkerswouldliketo
seekjobsoverseas,mostlyin SaudiArabia. Althoughmanyworkershaverelatives
abroad,mostfeelthattheirrelativeswill nothelpthemin gettingemployment.
Veryfewworkerswantto changetheirskills. Halftheworkersweinterviewedsaid
thatif theyhadaccesstocapital,theywouldliketosetuptheirownfirm.
4Lohars (ironsmiths)like to callthemselves'mughals'tracingtheiroriginto theironsmiths
whoaccompaniedtheMughalforces,makingarmsduringthecampaigns.
3. THE STATISTICALPROCEDUREANDTHE RESULTS
Therearedifferencesin firmsregardingthetechnologyusedwithintheagri-
culturalmachinerysector. It seemedinappropriateo fit productionandprofit
functionsthatdonottakeintoaccountsuchdifferences.Wethereforeusedstatis-
tical proceduresto determinefirm groups. We first specifieda Cobb-Douglas
productionfunctionandestimatedtheresidualsumof squaresfor differentfirm
groups. WethenperformedF-teststo identifyfirmgroupsthatarestatistically
similarregardingproductiontechniques.Thefirmgroupsfinallyidentifiedwere
smallfirms(~ 10workers),largefirms( > 10workers),tubewellfirmsandnon-
tubewellfirms.
,Tocommentonreturnstoscaleandtechnicalefficiencywe,followingLauand
Yotopoulos[8] andYotopoulos[23], usedprocedureswherebya simultaneous
systemof equationsconsistingof theproductionfunction,theprofitfunctionand
labour demandfunctionsare estimated,with the help of Zellner'sefficient
estimationprocedure[24]. TheestimationswerecarriedoutwiththeTimeSeries
ProcessorPackageatWarwickUniversity'sBurroughsComputer.(Fordetailsof the
procedure,seethefullpaperof thesametitlepresentedatthePSDEconference.)
Thecapitalvariablein theprofitfunctionis thetotalvalueof capitalstock
measuredin termsof thevalueofallmachineryownedbyafirmnetof depreciation.
Theannualwagebill,rawmaterialcostsandinterestoncapitalaresubtractedfrom
TheLabourMarket
Altogether1360workersareemployedin theindustry. Broadlyspeaking,
thereareeightskillcategories:turners,welders,fitters,shapermen,painters,helpers,
apprenticesandforemen. (Nearly66percentof theworkforcefallsin theseskill
categories.)The wagesrangebetweenRs. 170for apprenticesandRs. 807for
fitters.Mostworkersareyoung(below25years)andliterate(nearly82percentcan
readandwrite). Thereareveryfewinstanceswhereworkersarerelatedtoowners
of thefirmsinwhichtheyareemployed.
Workers,onaverage,commute2-3 milesto workandaredrawnlargelyfrom
the laharbiradariresidingin nearbyvillagesandengagedin manufacturingand
repairingsimpleagriculturalimplements.Withmechanization,theavailabilityof
suchjob opportunitiesnearbymeansthattraditionalironsmithsarebeingtrained
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thetotalvalueofoutputof afirmtoobtainitsgrossprofits. Thetotalvalueofout-
put is obtainedonmultiplyingoutputby priceperunittakingintoaccountdiffer-
encesin productdimensions.Wehavedividedcapitalintotwocomponents:'tradi-
tional'machinevalueand'sophisticated'machinevalue.'Traditional'machinevalue
representshevalueof machinerywhichtherespondentsdefinedasconsistingof
lathesup to 8 feet,drills,grinders,weldingplants,sprayingmachinesandsmall
furnaces.Largefurnaces,latheslargerthan8 feet,powercuttingunits,honingand
millingmachinesand powerpressesrepresent'sophisticated'technologyin the
trade. Mostof thesemachinesareimportedandenablestandardizationfpartsto
undertakeassembly-lineproduction.Thevalueof suchmachines,netof deprecia-
tion~issummeduptodefineourvariable,'sophisticated'machinevalue.
Thelabourvariableis alsodividedintotwocomponents:killedandunskilled.
Skilledworkersincludeturners,welders,fitters,shapermen,foremenandpainters.
Helpers,apprenticesandunskilledworkersconstituteunskilledworkers.
Yearsof schoolingmeasurestheyears pentbytheentrepreneurtoacquirethe
highestlevelofeducation.
In additionto thesefivevariables,wehavefourtowndummies,oneeachfor
Daska,Multan,Faisalabad,SialkotjGujranwalandLahoreto capturetheimpactof
locationon firm'sefficiency.Thefifthis thebiradaridummywhichenablesusto
quantifytheinfluenceof entrepreneursbelongingto thelaharbiradari.Finally,the
firm-experiencedummycapturestheimpactof entrepreneurshavingmorethaneight
years'experienceof theindustry.
Theresultsof likelihoodratiotestsonrestrictionsontheprofitfunctionsfor
thefourgroupsof firmsindicatethatfirmsmaximizeprofitsandexperienceconstant
returnstoscale.Theestimatedvariablecoefficientsintheprofitfunctions,reported
in the AppendixTable,incorporatethesetworestrictions.Indirectestimatesof
productionelasticitiesandmarginalproductsarereportedin Table2. (For the
completediscussion,seethePSDEconferencepaper.)
Ourfindingsarethatwithinsmallandlargefirmsmarginalproductsof skilled
andunskilledworkersarequitesimilaralthoughthevaluesarenearly50 percent
higherfor thelargefirmsthanfor smallfirms. Thisexplainsthehigherwagespaid
by thelargefirms.A similarrelationbetweenmarginalproductsandwagesexists
betweentubewellandnon-tubewellfirms,probablydueto thepresenceof the
greaternumberof largefirmsamongstthelatter.
Returnsto capitalarelowerfortubewellfirmsthanfornon-tubewellfirmsfor
bothcategoriesof machines.Thismayreflectheageof thefirmsincemosttube-
well firmsareconsiderablyolderthanthenon-tubewellfirmsandthushaveold
machinerywith lowerproductivity.Thereis littledifferencein returnsto capital
betweensmallandlargefirms.Regardingdifferencesinefficiencyduetothetypeof
machineryin use,wefindthatwhenwegroupfirmsbyproduct,returnsto sophis-
ticatedmachineryaregreaterin thetubewellfirmsthanin thenon-tubewellfirms,
Table2
probablybecauseof the presenceof a largenumberof smallfirmsamongstthe
formerwhohavelessaccessto the 'sophisticated'machinery.Thisis confirmed
furtherby comparingfirmsaccordingto size;comparedwiththelargefirms,the
smallerfirms,onaverage,havehighereturnson 'sophisticated'machinerythanon
the'traditional'machinery.
Regardingschooling,we findthatourmeasure,thenumberof yearsof the
entrepreneur'seducation,is positivelycorrelatedwithefficiencyandis significant
(at the lO-percentlevelof significance),only for tubewell-manufacturingf rms.
Otherspecifications(linear,parabolicanddummiescapturingvariouseducation
levels)did not performanybetter.Wealsotrieddummiesfor levelsof technical
educationbutthesealsowereinsignificant,perhapsbecausetherewerenotenough
observations:only six entrepreneursin our samplereportedhavingreceivedany
technicaleducationatall.
~ntrepreneur'sexperienceis significantandpositivelycorrelatedwith firm's
,efficiencyfor all fourgroupsof firms. Thespecificationthatyieldsthebestresults
is a dummyusingeightyearsof experienceasthecut-offpoint.Wealsotriedthe
usualinverseV-shapedspecification,butit wassignificantonlyforthenon-tubewell
firms. Our resultsindicatethattheentrepreneur'sexperienceis moreimportant
thanformalschoolingin determiningefficiencyandthussupportstheskepticism
withwhichformalschoolingisheldby ourrespondents.Thisis unfortunatesince
thisattitudeis extendedto technicaleducationaswell. It isnotobvious,however,
that technicaleducationdoesnot increase fficiencythroughimprovementsin
productdesign.
IndirectEstimatesof ProductionElasticitiesandMarginalProductsbyFirm Groups
Marginal
ProductionElasticities
Variable Product Tubewell Non-tubewell Small Large
firms firms firms firms
Skilledworkers Rs.jmonth 0.194 0.137 0.142 0.129
705 952 737 1107
Unskilledworkers Rs.jmonth 0.095 0.168 0.108 0.171
754 1154 767 1154
'Sophisticated' Rs.jRs. 0.239 0.236 0.218 0.207
machinery 2.89 3.29 3.66 3.06
'Traditional' Rs.jRs. 0.472 0.458 0.532 0.566
machinery 1.41 3.47 3.47 4.14
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Our third variableconcerningentrepreneuralbackgroundcapturesthe
influenceofbiradarionefficiency.Herewefindthatbelongingtothelaharbiradari
improvesefficiencysignificantlyamongstthe largefirms. Giventhewidespread
impressionin theindustryregardingtheskilladvantageof thelaharbiradariand
givenalsothatthisbiradaris to befoundin all categoriesof firmsthatwehave
studied,we expectedthe biradaridummyto besignificantin all fourcases.An
explanationforwhythatis notthecasemaybethattheimpressionthatthelahar
biradariis veryefficientisprobablybasedonthesuccessstoriesof thefewamongst
themwho did succeed.The successfulonesareprobablythosewhoenteredthe
industryin its earlyphasesandhaveadaptedto thechangingrequirementsof the
marketand,in the process,haveincreasedtheirshareof themarket.Thus,the
efficientlargefirmsarerunby entrepreneurswhoarethemostsuccessfulamongst
thelaharbiradarientrepreneurs.
Regardinglocation,we find thatfor tubewellfinns,locationin Lahoreis
an advantageoveronein Daskabecauseof accessto a largecastingandforging
industryandthemarketfor rawmaterial.Theremayalsobeexternaleconomies
due to the presenceof a largenumberof othertubewell-manufacturingf rms.
Amongsthenon-tubewellfirms,firmsbasedin Faisalabadaremoreefficienthan
others.Thismaybe explainedin termsof the'SamundriRoad'phenomenon.A
largesectionof thelightengineeringindustryin Faisalabad,a boomingindustrial
city,is concentratedalonga three-milesectionof theSamundriRoadattheout-
skirtsof thecity. Thisenablestheagriculturalmachinerymanufacturingindustry
locatedin thiscityto effectivelytakeadvantagesof complementaritieswithother
firmsmorethanit enablesthefirmslocatedin othertowns.Thecommitteesystem
of raisingworkingcapitalis alsomorewidespreadhere,whichhelpsinloweringper
unitcosts.Ourresultsindicatefurtherthatlargefirmsareatagreaterdisadvantage
comparedwiththesmallfirmsin DaskaandinMultan.Finally,bothlargeandsmall
firmsin Faisalabadaretechnicallymoreefficienthanthosein MianChannun.The
lastresultis particularlystrikingin viewof therapidexpansionof theindustryin
MianChannun.An explanationmaybethattheagriculturalmachinerymanufactured
in MianChannuncatersfortheneedof thefast-growinga riculturalsectorofMultan
andSahiwaldistricts. Thislocationaladvantager sultsinhighdemandeventhough
firmslocatedinthemoredistantFaisalabadcanmanufacturethemachineryatlower
perunitcosts.
of the machineryusedin theproductionprocessis domesticallyproducedand
performsatisfactorily.Thisdemandfor domesticallymanufacturedmachineryand
rawmaterial,pigiron,manufacturedbyPakistanSteelMill,isanimportantexample
of backwardlinkagesof thelightengineeringsectorwiththedomesticeconomy.
The industryfacesimperfectlabourandcapitalmarkets. Segmentationin the
labourmarketis causedbyworkers'professionalcaste,yearsof experience,sizeof
thefirm,andthefirm'slocation.Theindustrycontributesimportantlytothepool
of skilledworkersin thecountryandthisrepresentsanotherimportantlinkagewith
thedomesticeconomy. Innovativearrangementsin thecapitalmarket,suchasthe
'committee'system,areusedfor mobilizingcapital,generatedin tradingandby
migrants'remittances,whichwouldotherwisebe divertedto wastefulconsump-
tion. Onthequestionof firmsize,wefindthatbeingsmallis importantin thatit
givesa startin theindustrythroughproductorareaspecialization.Oncethefirmis
established,thereis littleadvantagein firms remainingsmall. Wefindthatboth
smallandlargefirmsareallocativelyefficient[5J. Featuresthatcontributeto the
technicalefficiencyof firmsareentrepreneurs'education,his biradari.andthe
numberof yearsspentin theindustry(thecut-offpointbeingeightyears).Wefind
thatfirmslocatedin towns,suchasLahoreandFaisalabad,havingconcentrationsof
otherindustriesin thelightengineeringsector,enjoycomplementaritiesandperform
betterthanotherfirms. Locationin townslike MianChannunandDaskais
importantin thatit enablesfirmstocaterforspecializedmarketsandthusenjoyhigh
profits.
CONCLUDINGREMARKS
PolicyConsiderations
Themainadvantageof thelightengineeringsectorliesin thelinkswhichit
forgeswith therestof theeconomyandin theopportunitiesit providesto the
smallentrepreneurto identifysourcesof demandandthushelpstoexpandmarkets.
Policiesshouldbeformulatedtopromotetheseaspectsof thesector.In thisregard,
importantpolicyrecommendationsareasfollows:
(i) Improvem~ptsmustbeeffectedin theperformanceof upstreamindus-
tries- in thisi!1j;tanc~,PakistanSteelMill andtheMachineToolIndustry
- sothatcheaprawmaterials,suchaspigiron,andefficientmachining
equipment,suchaslathes,powerpresses,hapers,etc.,becomeavailable
to the industry.A policythat inflatesthepriceof domesticallyavail-
ablepigirontosubsidizetheSteelMill ishighlyinjuriousto theindustry.
(ii) Theworkingof capitalmarketscanbe improvedby increasedandeasy
availabilityof creditthroughofficialchannels.Theobjectivehereshould
notbeto providesubsidizedcapitalbutto relaxtheconstraintshatstop
theflowof capitalto thissector.An importantstepwouldbetoopenup
SummaryofFindings
Ourstudyshowsthatmostfirmsintheagriculturalmachineryindustryemploy
10workersor lessandinvestroughlyRs.10,000perworkerinthemachinery.Most
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morebranchesof specializedcreditinstitutionsin areaswherelight
engineeringfirmsarelocatedandtocloselysupervisetheloaningactivities
of thecommercialbankswhichactasintermediariesbetweenthespecial-
izedinstitutionsandthefirms. In thisregard,properprojectevaluation
proceduresshouldbeadoptedto makefirms'profitabilityanimportant
criterionin loaningdeCisionsinsteadof firmsizeandotherentrepreneurial
featuresasiscurrentlythepractice.
(iii) An importantpolicyfor removingfactorsthatsegmentthelabourmarket
andthusimpedeits workingis to increasethesizeof themarket.An
effectivewayto dothisisto providemorecommutingfacilitiestoattract
moreworkersinto townsthatareimportantcentresof the industry.
Further,to increasethepoolof skilledlabour,apprenticeshipschemes
shouldbestartedin privatefirmsratherthanin speciallycreatedtraining
centreswhichareheldinlowregardintheindustry.
(iv) Manystudies,includingours,havepointedoutthatcertaintowns,suchas
MianChannun,Daska,andFaisalabad,havegreateradvantagethanother
townsas growthcentresfor theseindustries.A carefulstudyof the
featuresof thesetowns,suchas the depthof entrepreneurialt lent,
workers'skills,accessto rawmaterialsandmarketsfortheproducts,needs
to bemadeto determinewhethersimilarfeaturescanbereplicatedelse-
where.Further,transportandcommunicationfacilities,suchastheprovi-
sionof telephonexchangesandimprovingtheworkingsof railways,will
helptheindustrytogrow.
(v) TheGovernmentmusttakestockof theresearchanddevelopmentactivi-
tiesof theindustryandsubsidizea fewcarefullychosenfirmsto further
promotethisimportantactivity. Thispolicy(astheexperienceof the
AgriculturalMachineryDivisionin Pakistanshows)is morelikelyto
encourageinnovationsthanonewhichrestrictsresearchanddevelopment
tospeciallycreatedGovernmentinstitutions.
(vi) Finally,policiesshouldbepursuedthatensurecontinuedandexpanding
demandfor theproductsof thelightengineeringsector. In thecaseof
agriculturalmachineryindustry,thisamountsto abandoningpoliciesthat
encouragelarge-scalefarmingwith importedhigh-technologymachinery.
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Appendix
TableI
EstimatedCoefficientforProfitFunctionswithConstantReturntoScaleand
ProfitMaximizationRestrictions
TubewellFinns Non-tubewellFinns SmallFirms LargeFirms
Constant 4.590* 3.778* 4.417* 6.612
(3.380) (3.934) (4.269) (5.559)*
logof skilled -0.273* -0.200* -0.189* -0.184*
worker'swages (-9.618) (1.819) (2.225) (3.517)
logofunskilled -0.134 -0.240 -0.144* -0.244*
worker'swages (-1.035) (-1.785) (-2.211) (-3.155)
logofvalueof 0.336* 0.337* 0.291* 0.296*
'traditional' (3.790) (6.536) (5.647) (4.788)
machines
logofvalueof 0.664* 0.663* 0.709* 0.704*
'sophisticated' (3.101) (3.875) (3.783) (4.300)
machines
logofyears 0.003** 0.002 0.0004 -0.001
ofeducation (1.594) (0.912) (0.468) (-0.255)
Daskadummy - 0.188 -0.526 -0.823*
(0.421) (-1.277) (-2.148)
Faisalabad - 0.331 1.65* 0.821*
dummy (1.081) (2.261) (3.036)
Multandummy - -0.076 0.101 -0.916*
(-0.232) (0.248) (-1.854)
Sialkot/ - 0.226 0.266 0.296
Gujranwaladummy (0.643) (0.634) (0.291)
Laho;edummy 0.716* 0.780** 0.505 -0.41
(1.780) (1.533) (1.087) (-0.897)
Entrepreneur's 0.625 0.544* 0.611* 0.735*
experience (1.395) (2.204) (4.341) (3.194)
(8years)dummy
Biradaridummy -0.065 0.169 -0.139 0.321*
(-0.176) (0.789) (-0.559) (1.666)
logoflikelihood
L
function 59.954 142.670 112.767 72.61
*indicatesignificanceatthe5-percentlevel.
**indicatesignificanceat theIO-percentlevel.
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Comments* on
"Issues in the Economicsof Industrialization in
DevelopingCountries: A CaseStudy from Pakistan's
Light EngineeringSector"
Firstof all, I shouldliketothankProfessorNaqviforhavinginvitedmeto this
Conference.It isaprivilegeandanhonourforme.It isalsoarefreshingchangefrom
myofficialpreoccupations.
BecauseI knowMr. IjazNabisowell,I havenotmadeanelaboratestatement
on howimpressedI amwithhis scholarshipandhowmuchI enjoyedreadinghis
paper.SoI shallgetrightdowntomycomments.
In thebeginningof thepaper,Mr. Nabisetsout theargumentsonthesize-
efficiencydebateanddiscussestheadvantagesof thesmall-scales ctor.I wonder
whether,in all thisdiscussion,hehasnotperhapsmissedareallyessentialpartofthe
argumentin,favourof the small-scalesector. Therehasneverreallybeenany
disputingthefactthatthesmall-scales ctorhasa lowercapital-labourratioanda
higheremploymentcoefficientperunitofoutputandcapital.Butthemoststriking
thingaboutthesmall-scales ctoristhatit is anextremelyefficientuserof capital;
thatis,it hasa lowcapital-outputratiowhencomparedwiththelarge-scales ctor.
Theclassicpieceof workonthiswasdonebyRanissomethirtyyearsagoandthere
havebeenotherstudiesdoneby theWorldBankandAsianDevelopmentBankto
help themin formulatinglendingpoliciesfor small-scaleindustriesin various
countries,includingPakistan.Thedifferencebetweenthetwosectorsin respectof
theefficiencywithwhichcapitalis usedisquitemarked.In thelarge-scales ctor,
thecapital-outputratioisof theorderof about2:1andin thesmall-scales ctoronly
abouthalfasmuch. So, I wouldsaythatthisis essentiallythemainargumentin
favourof smallenterprises:theyareextremelyefficientusersofascarceresource.
Theargumentin thelarge-scales ctoristhatasyoumoveupthescalecurve,
theproportionof capitalto labourrisesquitesharply.Andalthoughthisriseinthe
capital-labourratiois reflectedin a correspondingincreasein theproductivityof
"'Thesecommentsarebasedon thepaperpresentedin theConferenceandnotonthe
revisedversionofthepaper.
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labour,theredoesoccursomeretardationi theproductivityofcapital.Thisisthe
standardneoclassicalresultin aworldof linearhomogeneousproductionfunctions
with constantreturnsto scale. So, the large-scalesectorgenerallyhasa higher
capital-outputratio;it isacomparativelylessefficientuserofcapital.
The secondpointMr. Nabimentionsis thatoneof theadvantagesof the
large-scales ctoristhatitgeneratesalargerinvestiblesurplus.This,I wouldsubmit,
is ahighlycontentiousstatement.For thereisno evidence,in thecaseofPakistan
at least,to supportheargumentthatthelarge-scales ctorhasgenerateda larger
reinvestiblesurplusor,asGalensonandLeibensteincallit,ahighere-investmentco-
efficient.Onthecontrary,accordingto Ranis,it is in thesmall.andmedium-sized
firmsthattheproportionof internallygeneratedprofits,whicharereinvested,is
maximized,asa proportionof bothoutputandinvestment.This is possiblyex-
plainedby themuchgreatercompetitivepressuresonthemand,asMr.Nabisuggests
in thepaper,bylessaccesstoinstitutionalsourcesofcredit.
I wouldhavelikedto seemuchmorediscussiononhis samplebut I note
thatMr.Nabihasdescribedthisinsomeconsiderabled tailelsewhere.
I amnotquiteclearonwhatMr.Nabi'scut-offpointis for largefirmsin his
sample.Is he lookingat largeandsmallfirmswithinthesmallscalesector,or is
he consideringlargeandsmallfirmsperse? In eitherevent,histechnicalratios,as
derivedfromhissample,surprisedme. If onelooksattheCMI for 1980-81andin
particularattheagriculturalmachinerysub-sector,theaverageproductivityofcapital
(theoutput-capitalratio)is reportedto be2.3. Thisis, in fact,higherthanthe
averageproductivityin thesampleof smallfirms,quitethereverseof whatweare
toldaboutherelativefficiencyof cpaitalusein thetwosizecategoriesandabout
whichI havespokenearlier.I amalittleperplexedbyallthis.
Just asa matterof interest,heaveragecapital-labourratioin thelarge-scale
sectoris aboutthreetimesashighasthatobservedin thesmall-scales ctor,with
the differencesin theproductivityof labourbeingabouttwo-and-a-halftimesas
much.Thisis reasonable,gIventhemuchhighercapitalintensityoftheproduction
techniquesapplied.
Turningto Mr. Nabi'seconometricspecificationandhis results,I amafraid
I don'tknowmuchaboutlikelihoodfunctionsandalltherest,sothatmyquestions
areof a ratherprimitivekind. HestartswithasimpleCobb-Douglasontheassump-
tionthatthisis anappropriatespecificationto use.Therearenotestsfortheelas-
ticityof substitutionwhichmayhavesuggestedanalternativespecification.Heuses
a profitfunctionwhereasI wouldhavepreferred,giventhesortof dataonehasto
workwith,asimpleCobb-Douglaspproach,dividedeverythingbyemployment,and
takenoutputpermanasmydependentvariable.WhatI amtryingtogetatiswhat
additionalinsightsdoesthismorecomplicatedspecificationandestimationafford?
Amongstmyotherratherprimitivequestions:ThereisnoR2. Now,I amsure
thatgiventheveryfancytechniquethatMr.Nabiisusing,it isterriblyunfashionable
for meto suggestucha thing.ButI liketo comebackto basicandfundamental
issues.For example,hehas120firmsinhissampleandmyexperiencewithworking
with firm-leveldatais thatwhiletheoverallresultscanbegood,yougetterrible
R2,sbecauseof the largerandomvariationsin the data.Thereis alsono old-
fashionediscussionof multicollinearityandthingslikethat. I suspectthatMr.
Nabi'scapitalvariablesarehighlycollinear;thathisemploymentvariablesarealso
highlycollinear.Therearealsosomeexcludedvariables:therateof growthof
demand;capitalutilizationrates;theageof thecapitalstock;andmarketoriention,
that is whetherthesefirmsselltheiroutputsin the domesticmarketor in the
externalmarket,or in both. Excludedvariablescan,asweknow,leadto biased
results.
Finally,I havealwayshadthefeelingthatperhapsthissmall-scaleindustrybit
hasbeenover-romanticized.I amnot suggestingthatthe small-scalesectorin
Pakistanhasnotbeenagoodthingandhasnotperformedwell. It hasbeengoodfor
Pakistan,for growthandemploymentgeneration,for equityandfor exports.But
havingsaidthat,I thinkit is importantto remember,indeedto underscore,that
despitebeinga largeanddynamicsector,it isextremelyprimitiveandtechnologi-
callybackward.A greatdeal,therefore,needsto bedoneto raisethetechnical
dynamismof thissector,or,asKaldorwouldsay,to raisetheheight(andperhaps
changetheshape)of thetechnicalprogressfunction.
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